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o* an i^ot additlv. e f the core/shell typ . O<a<po>a4 
o* «n .lastoroic oor. and > f . ««,„ rlgW 
thermoplastic shell. 
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polymerization of a mixture f monomers comprising at 
least SO % by weight of an alkyl acrylate, the alkyl 
group of which has from 2 to 8 carbon atoms, and a 
minor proportion of a orosslinking agent. The preferr d 
5 alkyl aarylata is n-butyl aorylate. 

Zt is also mentioned that alkyl acrylate* 
having longer chains exhibit the disadvantage of 
polymerizing with greater difficulty. 2-Sthylhexyl 
aorylate has also bean given as an example. 
> The rigid thermoplastic shell is obtained by 

polymerisation of a mixture of monomers comprising 40 % 
to 100 % by weight of alkyl methecrylate in which the 
alkyl group contains 1 to 4 carbon atoms. 

The impact additive in this patent is 
produced in such a way that the polymerisation of the 
rigid thermoplastic shell takes place at the surface of 
the elastomeric phase, preferably as a separate layer 
which more or less completely covers the elastomeric 
core. 

Although the impact additives thus obtained 
significantly improve the impact strength at ambient 
temperature of the resins containing them, it is 
however found that there is a loss in the mechanical 
properties, in particular a loss in the impact 
strength, at low temperature, of the said resins. 

An impact additive of the core/shell type has 
now been found which is comp sed f a cor baa d on 
alkyl aorylate r n a polyorgan siloxane rubber and a 



shell baa d on poly(alkyl methaorylate) , r on a 

atyx n -acrylonitrile copolymer, characterized in that 

th said impact additive eompris s from: 

a) 70 % to 90 % by weight, and preferably 
5 75 % to 85 %, of an elastomerio cross linked core which 
ia composed: 

1) of 30 % to 100 % by weight, and 
preferably of 20 % to 90 %, of a nualeus composed of a 
copolymer (I) of n-alkyl acrylate, the alkyl group of 
10 whioh has a carbon number ranging from 5 to 12, and 
preferably ranging from 5 to 8, or of a mixture of 
alkyl acrylates, the linear or branched alkyl group of 
which baa a carbon number ranging from 2 to 12, and 
preferably ranging from 4 to 8, or of a 
polyorganosiloxane rubber, of a poly functional 
croaslinking agent possessing unsaturated groups in its 
molecule, at least one of which is of C&j-C< vinyl 
type, and optionally of a polyfunctional grafting agent 
possessing unsaturated groups in its molecule, at least 
one of whioh is* of CHj-CH-CHj- allyl type, the said 
nuoleus containing a molar amount of crosslinking agent 
and optionally of grafting agent ranging from 0.05 % to 
5 % and preferably an amount of between 0.5 % and 
1.5 %; 

2) of 80 % to 0 % by weight, and 
preferably of 80 % to 10 %, of a covering composed of a 
a p lymer (XX) of n-alkyl aerylate, th alkyl group of 
whioh hae a oarbon number ranging from 4 to 12, and 
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preferably ranging from 4 to 8, or of a mixture of 
alkyl acryletea as d fin d above in 1) and of a 
polyfunctioaal grafting agent posa aaiag unsaturated 
groups in its molecule, at" leaat one of whicb is o£ 
5 CH 2 -CH-CH a - allyl type, the said covering containing a 
molar amount of grafting agent ranging from 0.05 % to 

2.5 % «nd preferably an amount of between 0.5 % and 

1.5 %; 

b) 30 % to 10 % by weight, and preferably 
25 % to 15 %, of a ahell grafted onto the said core 
compo.ed of a polymer of an alkyl mathacrylata, the 
alkyl group of which ha- a carbon number ranging from 1 
to 4, or alternatively of a statistical copolymer of an 
■Ikyl methacrylate, the alkyl group of which ha* a 
carbon number ranging from 1 to 4, and of «n alkyl 
acrylate, the alJcyl gr oup of which haa a carbon 

ranging from 1 to 8, containing a molar amount of alkyl 

aorylate ranging from 5 % to 40 %, and preferably of 

between 10 % and 20 %, or alternatively composed of a 

styrene-acrylonitrile copolymer having a preferred 
styreneracrylonitrile molar ratio between 1:1 and 4-1 
and particularly between 7:3 and 3:1, respectively " ' 

Mention will be made, as illustration of n- 
alkyl acrylates which can be used according to the 

L e :Li in ; e h ntio : to fora the copoiymer (i >< ° f — ^ 

acrylate, n-hexyl acrylate, n-heptyl acrylate and very 
particularly n-octyl acrylate. 

Mention will be made, as illustration of n- 
alkyl acrylates which can be used according to the 
present invention to form the copolymer (ii) , of 
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n-butyl acrylata, n-pentyl acrylat , n-h xyl acrylate, 
n-haptyl acrylate and vary particularly n-octyl 
acrylate. 

The n-alJcyl acrylate which may ba uaad to 
5 form tha copolymers (I) and/or (ID can be identical or 
different. 

Mention will be made/ as illustration of 
linear or branched alkyl acrylatea which can be used 
according to the present invention for the formation of 

10 the mixtures of alkyl acrylates constituting the 

copolymers (I) and/or (II). of ethyl acrylate, n-propyl 
aerylate, n-butyl acrylate, amyl acrylate, 
2-methylbutyl aerylate, 2-ethylhexyl acrylate, n-hexyl 
acrylate, n-ootyl acrylate, n-deeyl acrylate, a-dodeeyl 

15 acrylate or 3, 5, S-trimethylhexyl acrylate. 

In tha caae where a mixture of alkyl 
acrylates is used to produce the copolymers (I) and/or 
(II) , use will be made of an amount by weight of 
n- alkyl acrylate at least equal to 10 % by weight of 

20 the mixture of alkyl acrylates and preferably an amount 
of between 20 % and 80 %. 

As above, use may be made, to form the 
copolymers (I) and/or (II) , of a mixture of identical 
or different alkyl aarylates. 

25 According to the preaent invention, it is 

preferable to use n- alkyl acrylates and very 
particularly n-octyl aerylat to f rm tha copolymers 
(I) and (IX) . 



If a mixture o£ alfcyl aorylatea ia used to 
form the copolymers (I) and/or (II), us will 
preferably be made of 20 % to 80 % by w igbt of n-octyl 
aoryiate and preferably of 80 % to 20 % by weight of 
5 a-butyl acrylate. 

Mention will be made, as illustration of 
alky! methacrylates which can be used to form the ahell 
grraftad onto the croeelinked elastomarie core according 
to the present invention, of ethyl methacrylate, 
n-propyl methacrylate, iaopropyl methacrylate, n-butyl 
methacrylate, isobutyl mathaerylate and very 
particularly methyl methacrylate. 

According to the present invention, the 
croaslinJcing agent used to form the copolymer (I) can 
in particular be chosen from derivatives possessing at 
least two double bonds of vinyl type or alternatively 
possessing one or a number of double bonds of vinyl 
type and at least one double bond of allyl type. Use 
will preferably be made of compound* possessing, in 
their molecules > a majority of double bonds of vinyl 
type. 

Mention will be made, as illustration of such 
crosslinking agents, of divinylbenxenes, polyalcohol 
(metb)aorylateo, such as trimathylolpropane triacrylate 
or trimethacrylate, allyl acrylate or methacrylate, 
alJcylene glycol diacrylatea or diaethacrylates having 2 
t 10 carb n atoms in th alJcylene chain and in 
particular thylene glycol diacrylate or 



:a or 

or 
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dlmethacrylate, 1, 4-butanediol diaorylat* 
dim thacrylata or 1,6-h xanediol diacrylate 
dime thacrylata, or polyoxyalkylan glycol diaorylat 
dime thacrylata of formula' 



CH 2 =C-C(0)0-fC n H2nOJp-(0)C-C='CH2 



i in which X repreaenta a hydrogen atom or the mathyl 
radical, n ii an integer ranging from 2 to 4 and p ia 
an intagar ranging from 2 to 20 and In particular 
polyoxyethylene glycol diacrylata or dime thacrylata in 
which tha polyoxyethylene radical has a molecular mass 
of approximately 400 (abovementioned formula >rlth n-2 
and p-9) . 

According to the present invention, the 
grafting agent uaed to form tha copolymer (II) can be 
in particular choaen from derivative* pooaeaaing at 
leaat two double bonda of allyl type or alternatively 
poaaeaaing one or a number of double bonda of allyl 
type and at least one double bond of vinyl type. 

Use will preferably be made of compound* 
poaaeaaing, in their moleculee, a majority of double 
bonda o£ ally! type. 

Mention will be made, as illuatration of such 
grafting agenta, of diallyl maleate, diallyl itaoonate, 
*llyl methaorylat r aorylat , triallyl oyanurate, 
triallyl ieooyanurete, diallyl tar phthalate r 
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triallyl trimeaata. 

According to an alternatlv form In 
accordance with th invention, thm nualtua of the 
croealinxed elastamaria core can ba composed antiraly 
of a polyorganoailoxana rubber obtainad by amulaion 
polymerisation o£ an organoailoxane in the presence o£ 
a crosslinklng agent and, optionally, of a grafting 
agent. 

Mention may be made, aa illustration of 
organosiloxanee, of cyclic eiloxanea composed of rings 
having a number of Si-c ring membera ranging from 3 to 
6, such as hexamethyXcyclotriailoxane, 
octamethylcyclotetraailoxane, 
dodeoamethylcyolohexaailoxane or 
octaphenylcyclotetraailoxane. 

Mention may be made,- as eroaslinking agent 
which can be used, of a aroa el inking agent of the tri- 
or tetrafunctional ailane type, auch aa, for example, 
trimethoxyailane or tetraethoxyailane . 

Use will preferably be made, aa grafting 
agent, of a methaoryloyloxyBiloxane of formula: 

CH 2 -OC(0)O^CH2> 7 ,SIRl n O(3wi)/2 

I 

R2 

in which R 1 repraaenta a methyl, ethyl, 
propyl or phenyl group, R a repraaenta a hydrogen atom 
or a methyl group, n haa a value 0, 1 or 2 and p is a 



number ranging from 1 to 6 . 

Mention may b made, as illustration of 

methaaryloyloxysil xane, of: 

0-methacryloyloxyetoyldimethoxymethylsilane, 

■y -ja» tbacryloyloxypropylme tboxydime thy Is ilane , 

y -me thaeryloyloxypropyldima thoxys ilane , 

7 -me theory loyloxypropyl t rime thoxy ailane , 

7-methaeryloyloxypropylathoxydiethylsilane, 

7-mathacryloyloxypropyldiethoxymethylsilana, 

and 

6 -methaeryloyloxybutyldiethoxyme thylsilane . 

The polyorganosiloxane rubber can be produced 
by a process described/ for example, in European Patent 
BP 0,326/038. Use will very particularly be made of the 
procedure described in the example of reference 1 of 
the said patent, which makes it possible to obtain a 
polyoctamethylcyclotetrasiloxane rubber latex. 

According to this alternative form, the 
crosslinxed elastomeric core can contain no more than 
40 % by weight 6f a nucleus composed of a 
polyorgano alloxans rubber as described above. 

The invention also relates to a composition 
comprising a thermoplastic polymer and the impact 
additive as defined above. 

The thermoplastic polymer can be composed of 
one or a number of polymers of the polycondensates 
typ , in particular polyamidas, polyetherest ramides 
(PSBAZ) , poly stars, such s polybutylene 
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tarephthalate, polycarbonates or alloys of the 
ahov«m«ntloned polym rs, such as alloys of 
polyaarbonatas and of polyesters, such as XENOY. The 
thermoplastic polymer oan also be composed of one or a 
number of polymers chosen from the group formed by 
poly(alJcyl methacrylate) s and in particular poly (methyl 
methacrylate) or by vinyl chloride homopolymers, which 
can optionally be superchlorinatsd, and copolymers 
which result from the copolymerization of vinyl 
chloride with one or a number of ethylenically 
unsaturated comonemers and which contain at least 80 % 
by weight of polymerized vinyl chloride. Examples of 
monomers which are suitable for the preparation of such 
copolymers are in particular vinylidene halides, such 
as vinylidene chloride or fluoride, vinyl carboxylates, 
such as vinyl acetate, vinyl propionate or vinyl 
butyrate, acrylic and methacrylic acids and the 
nitrilas, amides and alky 1 esters which derive 
therefrom, in particular acrylonitrila, acrylamide, 
mathaerylamide; methyl methacrylate, methyl acrylate, 
butyl acrylate, ethyl acrylate or 2-ethylhexyl 
acrylate, vinylaromatic derivatives, such as styrene or 
vinylnaphthalene, or olefins, such as 
bicyclo [2 . 2 . 1J hept-2-ene, bieyolo [2.2.1] hepta-2 , 5- 
diene, ethylene, propene or 1-butene. 

The thermoplastic polymer can also be 
composed of a homop lymer of a vinylidene halide, such 
as 1,1-diohl r ethylene or 1, 1-dif luoroethylene. 
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Th tharmoplaatic polymer la preferably a 

vinyl chloride homopolymer or a poly (butyl ne 
ter phthalat ) . 

The preferred, content of impact additive 
5 incorporated in the thermoplastic polymer is between 1 
end 3 0 parts by weight, and preferably between 5 and 10 
parts by weight, per 100 parta by weight of the 
thermoplaatie polymer uaed. 

Xn order to describe the molecular mass of 
10 the Impact additive, it ia possible to define a 

viacoaity in the molten etate which variee in the aame 
sense. The .aid viacoaity in the molten state may be 
situated in a fairly wide range, provided that the 
impact additive la well diapersad during the operations 
In which the reain composition. Including the said 
additive, la made use of. As representative magnitude 
of this viscosity in the molten state, the value of the 
resisting torque of a Brabender rheometer containing 50 
g of impact additive and operating at a temperature of 
200*C with a rotational speed of its rotors equal to 40 
revolutions per minute may suitably be taken, the 
torque being determined after holding at 200 «c for 20 
minutes. Appropriate values of the viscosity in the 
molten state for the impact additive correspond to 
values of the abovementioned torque of between 600 and 
4000 sug. in the case of resin compositions for which 
the thermoplastic polymer is a polym r containing at 
1 ast 80 % by w ight f polymerised vinyl ehl ride. 
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preferred vi.coaity valu a ± a tha aolt a aMm fQr ^ 
impact additive corraapond to value, of th said torque 
ranging from 800 to 3000 «. g . aad v-ry partlcularly 
from 1000 to 2500 a.g. 

5 Another .ubject of tha invention i. « proce.a 

for producing the a.id impact additiva. 

One procee. compriaa. tha preparation, in . 
firat atage, of a croaelinxed oora compo.ed of a 
nucleu. and of a covering and than, in a aacond .tag., 
> a polyfalkyl mathacrylate) ah.U ia grafted onto the 
aaid oroaalinkad cora obtained in tha firat .tag.. 

According to a preferred method, the 
eroaalinked core, compo.ad of a nucleu. and of a 
covering, i. prepared and the grafting operation i. 
carried out by uaing emul.ion polarization technique., 
in thia caae, the following procedure can be u.ed. 

In a firat stage, an emul.ion i. prepared 
which contain., per part by weight of monomer, to be 
polymerized, 1 to 10 part, of water, 0.001 to 
0.03 part, of an emul.ifying agent, a major portion of 
the n-alfcyl acrylate or of the mixture of alfcyi 
acrylatea defined above to be polymerized in order 
to form the .aid core and at lea.t one poly functional 
relinking agent. The reaction mixture thue formed ia 
atirred and maintained at a temperature ranging from 
35 «c to 65 «C and preferably at a temperature in the 
r gion f « 0 .fl. 0.001 to 0.5 part, of a cataly.t which 
generate, free radicala i. than added and the reacti n 



mixtur thus formed is maintained at a temperature of, 
for example, between ambient temperature and 100 °C and 
with stirring for a period sufficient to obtain a 
virtually complete conversion of the monomers. The ' 
minor portion of n-alkyl aorylate or of the mixture of 
alfcyl acrylatea and the grafting agent, as well as, at 
the saat time, 0.001 to 0.005 part of a catalyst which 
generates free radicals, are then added simultaneously 
to the phase thus obtained. 

This second operation of the first stage, 
which comprises the production of the covering, is 
generally carried out at a temperature greater than 
that used for the preparation of the nucleus. This 
temperature is not greater than 100 °C and preferably 
between 60 °C and 90*C. 

An alternative form of this first stage 
comprises the production of the crosslinJced core in a 
single operation by simultaneously introducing the 
croselinking agent and the grafting agent (or a 
compound which plays both the erosslinking role and the 
grafting role) into the reaction mixture. 

In a second stage, the said core is grafted 
with an alkyl methaerylate. To do this, an appropriat 
amount of the said methaerylate is added to the 
reaction mixture resulting from the first stage, in 
order to obtain a grafted copolymer containing the 
deair d content f grafted chains, as well « B , if 
appropriate, additional amounts of emulsifying agent 



14 



IS 



20 



25 



•** of a radical cataly.t .1. 0 wltnln tha rimg a 
defined abov , and th ml* tux thu. form d ia 
m-^tained at a temp.ratur. within the abovementioned 
ranga, with atirring, until virtually collate 
5 conversion of the grafting monomara ia obtained. 

Uae may be made, « fl amul.ifying agent, of ^ 
on. of the known eurfaca- active agent., whether 
-ionic, nonionic or even cationic. In particular, the 
eaul.ifving .g^t nY ba ehoj>#a ^ 

> a^ulaifying agent., auch aa .odium or pota..ium .alt. 
o* fatty acid., in particular .odium laurate, .odium 
'tearate, .odium palmitate, aodium oleat., mi Xad 
sulphate, of aodium or of potaaaiua and of fatty 
alcohol., in particular aodium lauryl .ulphata, .odium 
or pota..ium .alt. of .ulpho.uccinic eater., .odium or 
potaa.ium .alt. of alkylarylmilphonic acid., in 
particular .odium dodecylbenzeneaulphonate, and .odium 
or P ot.a.ium .alta of fatty monoglyc.ride 
-ono-ulphonatea, or alternatively from nonionic 
■urfactant., . U ch a. th. reaction product, of ethylene 
oxide and of alkylpbenol or of aliphatic alcohol., 
alkylphenol.. Uae may alao b. made of mixtures of '.uch 
eurfac.-activ. agent., if a ..d be. 

The cataly.t. capable of being employed, both 
in the abovementioned fir.t emul.ion polvm.ria.tion 
•tage and in the abovementioned .econd emul.ion 
Polyaeri.ati n atage, are compound, which gi Ve ri.« to 
*r radical, under the temperature condition, eho.en 
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«« th polyn riMtlon . aM(pounda cm ^ 

Particular ba p , roxida aemfBaaUt such m bydIogm 

P ° t0>ld ' ; allM " P«aulph.t.a and i„ p. relcular 

.odi™ or pota.aiun p „K lphAt „ ^ aooluB p . r . ulphi):aj 
poroarbonat.., par „. e . tM< p . rbor . MlIJ paroxi<jM iuoh 
a. benzoyl p.roxid. or lauroyl paroxid., or 

hydrOP * r ° Xld " «•<* •» hydrop.roxida, 
dii.oprop y lo.„„. hydrop.roxida, p «.. m „ thtt< , 
bydroporoxid. or tort-butyl hydrop.roxid. . 

Howovor, it i. pr.f.r.M. eo u „ aaealytle 

-y.t„. of r.dox typ. f or«d by th. ooM.ln.tioo of . 

Paroxid. oo^ound, for ax^l. M Beoelon . d ^ ^ 

" r ' dUOia9 ""^ la >«W» .uch .ikon Mtal 

■ulphoxylat. (Kan^-oCHO,. „ aorblo aold , ^ 

PirtlOUlar «* «- «" c««lytio .yote^o which 

«r. wat.r-eolubl., for «^i. p ot .„ llan 

P.raulpnat./.odiun nat^iaulphit. or alt.mativaly 
<Ui.opropyl bttI „. hydrop.roxid./.oulu. fox» ldrilyd . 
•ulphoxylate. 

It 1b al.o poaaibla to add, to the 
Polarization fixture of ona and/or oth.r of th. 
-t...., obain-iialtin, compound., m partioular 
~ro.pt.na BU =b a. tart.do4.oyl „ro.ptan. i.^i 
«ro.pt«, n-ootyl m ^ otaarl B . rcapt((n or 

i.oootyl x-roaptopropioaata, for th. jmrpoa. of 
controlling th. »l mllt M , Bt eb . . oor of 
<* ohain. a r.ft«d onto th nuol-u., or alt rnativ ly 
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compounds such as phosphates, for the purpose of 
controlling- the ionic strength of the polym rization 
mixtur . 

The reaction mixture obtained on conclusion 
S of the second emulsion polymerization stags, which is 
composed of *n aqueous emulsion of the additive 
according to the invention, is then treated in order t 
separate the said additive therefrom. To do this, it is 
possible, for example, to subject the emulsion, 
according to the surfactant used, to a coagulating 
treatment by bringing into contact with a saline 
solution (CaCl 2 or A1C1 3 ) or a solution acidified with 
concentrated sulphuric acid and then to separate, by 
filtration, the solid product resulting from the 
coagulating, the said solid product then being washed 
and dried to give a graft copolymer as a powder. It is 
also possible to recover the additive contained in the 
emulsion by using a spray-drying technique. 

The resulting additive exists in the form of 
a powder, the particle aiae of which can range from a 
few microns, for example 0.05 to 5 microns, to 200 to 
300 microns, the said particle size depending on the 
technique used to separate the graft copolymer from the 
emulsion polymerization mixture. 

The composition according to the invention 
can be prepared by any method which makes it possible 
t produce a homogeneous mixture containing a 
th rmoplastic p lymer, th impact additive ace rding t 
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the inv ntion and optionally ther additlvea. It ie 
Posalbl , for example, to dry-mix the iagradi nta 
coaatituting th. r aln composition, than to extrude the 
raaulting mixture and to reduce the . extrude t a to 
5 pallata. Whan th. thermopl.atic polymer ia obtainad by 
•nrulaion polymerisation, it may ba convenient to mix 
tha emul.iou containing tha additive according to th. 
Invention with tha amulaion of tha thermopla.tie 
polymer and to traat tha raaulting amulaion in ordar to 
10 aaparata therefrom tha -olid product which it contains, 
a. daacribad abova with raapact to th. ..paration of 
tha additive. 

Tha additives, other than the impact 
additive, which may optionally b. preaant in th. ra.in 
composition, according to the invention are in 
particular tho.a auch aa pigment*, dye., plaatici.ars, 
antioxidant., haat stabilisers, proce.aing additive or 
lubricant. . 

The PVC coapoaitioa obtained according to the 
present invention exhibit, excellent in^ct atreagth at 
ambient temperAtura a. wall .a at tamparaturaa a. low 
aa -30*C or even -40*C. 

The eompoaition of the preaent invention can 
advantag.ou.ly be uaad to produce .ection. or cladding. 
u.ed in particular in the building indu.try or- 
altemativaly to produce pipe, which can ba uaad for 
conveying water. 

Th following example, illuatrate the 
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inv ntion. 



fe^Hj (according to the invention) 
The pr ap . r . tloa lB carriad ^ ^ a 

reactor aqulpped vith ..>t lrMr d ^ a . M . 

5 IZT* " cord " "* providBd with * ■ «~ 

t r t * «-« - -aintain^ the 

^ 1hpi"Ii m ig 1 1 ba, 

,0.30 , of „ odlua ^ 

The t«mp.ratut. of th. oootant. of th. 
"actor 1. bzeaght 

•M 5. 00 a of l.,-b«t„«, i0 l ai.orylat. are 

o-iatainto, tM. t.v.ratur.. 

^e. trap . r . tur8 of ^ r<Mtor ^ 
dj °c and n _ 

water and o m — —e WI 
«a*.r J 

"talytio v . t „. r ., otloa 1b ^ 

"""T * W " »*~ <* - raaotor „ 

bro^ te „.„ „ d „ f ef a . oatyi 

, of „Ul ljrl Ml .. t . ^ ... s of 
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p raulphate ar then addad eimultaa oualy. 

Tha tamparttur of thm reactor is xa*int«in d 
at 80 »C for 1 hour. A croaeliuked alas torn ric core ia 
obtsiaad, with a coavsraioa of 98 %, cons is ting of t 
' 1) 89.$e % by weight of a nucleua composed of 

an a-octyl acrylate/l,4-butanediol diaerylate copolymer 
(Z) and of 

2) 10.34 % by weight of a covariag composed 
of aa a-octyl acrylate/diallyl maleate copolymer (II) . 

Thia core coataiae, ia molea, 1 % of 1,4- 
butaaadiol dlacrylata aad 0.47 % of diallyl maleate. 

2 > graftjpg of the methyl nathtervlt^ 
the gro««H n fc t fl elaj^pn axig aor^ i 

118 g of methyl methacrylate are coatiaiioualy 
added over oae hour, with etirriag, to tha reactioa 
mixture obtuiaad above maiataiaad at 80*C. 1.7 g of 
diiaopropylbeasaae hydroperoxide ia 78 ml of water aad 
0.2 g of aodium formaldehyde aulphoxyiate ia 4 ml of 
water are also added at the same time. 

The contents of the reactor are maintained at 
80»c for 1.5 hour a, after the begiaaiag of the 
iatroductioa of the methyl methacrylate, and 0.31 g of 
tert-butyl hydroperoxide aad 0.8 g of aodium 
metabiaulphite ia 15 ml of water are added to the said 
ooateata. The raactioa mixture ia than maiataiaed at 
80* for one hour. At the end of thia period, the 
content* f the reactor are cooled t ambient 
temp rature and the grafted cop lymer latex produced. 
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the me«a partial* diam ter of which is 0.08 fun. is 
coagulated in a saline aolutioa acidified with 
concentrated sulphuric acid. The coagulat d product is 
then filtered, washed and then dried to give a powder 
constituting the impact additive. 

The conversion of the methyl methacrylate 
during the grafting is 99 %. The impact additive 
contains a proportion of grafted poly (methyl 
methacrylate) chains representing 19.82 % by weight £ 
the additive and has a viscosity in the molten state 
corresponding to a value equal to 1400 m.g. of the 
torque of the Brabender rheometer operating under the 
conditions defined above. 

*bgUKBl£-£ (in accordance with the invention) 
1 > Preparation of fchu crosalin fced alas^cagr ig 
flore of the lmnaflfc nfl^frlyft. " 

2000 g of demineralised water and 5.85 g of 
disodium phosphate are introduced, after having 
degassed with nitrogen, into a 5-litra reactor equipp d 
as described in ftxample 1 maintained at room 
temperature and with stirring and then 245 g of sodium 
lauryl sulphate are dissolved in this mixture as 
emulsifying agent. 

The temperature of the contents of the 
25 reactor are then brought to 57*C and 904.5 g of n-octyl 
aorylate, 301.5 g of n-butyl aery late and 14.4 g of 
1,4-butan diol diacrylate are then simul taneouely added 
to the said contents, whil maintaining this 
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temperature. 

The temp rature of the reactor is brought to 
63 °C and 22.6 g of sodium binulpb.lt e in 10 ml of wat r 
and 1.60 g of potassium 'persulphate in 33.63 ml of 
water are then added to the reaction mixture as 
catalytic system. The reaction is then allowed to 
continue under adiabatio conditions for 2 hours, the 
temperature of the reactor is then brought to 30 *C and 
100.5 g o£ n-octyl acrylate, 33.5 g of n-butyl 
acrylata, $ .71 g o£ diallyl malaate and 0.17 g of 
potassium persulphate in 3.73 ml of water are then 
added simultaneously. 

The temperature of the reaotor is maintained 
at 80*C for 1 hour. 

A crosslinked elastomeric core is obtained, 
with a conversion of 95.72 %, consisting of: 

1) 89.66 % by weight of a nucleus composed of 
an n-octyl aorylate/n-butyl acrylate/l,4-butanediol 
diacrylata copolymer (I) and of 

2) 10.34 % by weight of a covering composed 
of an n-octyl acrylate/n-butyl acrylate/dialkyl maleate 
copolymer (II) . 

2) grafting of the mefchvl mefch acrvlata mfca 
the crosslinked elastomer ic aora i 

335.3 g of methyl methacrylate are 
continuously added over one hour, with stirring, to the 
reaction mixture obtained above maintained at 80 C. 
4.3 g f dllsopropylbeasene hydroperoxid in 195. 7 ml 
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of watar and 0.40 g of s dium f rmald hydo sulphoxylate 
in 9.28 ml of watar are also add d at the aama time. 

Th contents of th reactor are maintained at 
80 «c for 1.5 houra, after' the beginning of the 
introduction of the methyl methacrylate, and 0.24 g of 
tert-butyl hydroperoxide and 4.6 g of •odium bisulphit 
in 17 ml of water are added to the said contents. The 
reaction mixture la then maintained at 80" for one 
hour. At the end of this period, the content* of the 
reactor are cooled to ambient temperature and the 
grafted copolymer latex produced ia coagulated in a 
aaline solution acidified with concentrated aulphurie 
acid. The coagulated product ia then filtered, washed 
and then dried to give a powder constituting the impact 
additive. 

The conversion of the methyl aethacrylate 
during the grafting ia 98.27 %. The impact additive 
contains a proportion of grafted poly (methyl 
methacrylate) chains representing 19.77 % by weight of 
the additive and has a viscosity in the molten state 
corresponding ' to a value equal to 1500 m.g. of the 
torque of the Brabender rheameter operating under the 
conditions defined above. 

In Sxamples 3 to 7, the preparation is 
carried out according to the same operating conditions 
of Bxample 1, using, for the croeslinked elastomeric 
core as for th shell grafted onto the said core, th 
aem r aetanta (grafting and crosslinking agents. 
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catalysts, emulalfiers, and th lifc ) in identical 
amount* by w ight, oxc pt that, for tha preparation o£ 
tfaa croaalinJced lastomaria aor , uem is made of 
identical amounts by waight of an alJcyl acrylate other 
5 than n-octyl acrylate, to produce the copolymers (I) 
and (II) . 

In *TffflBTl t 3 i n-haptyl acrylate la used. 
In Jbsamal&.A, n-hexyl acrylate is used. 
I 31 &HUffila_£f n-pentyl acrylate is used. 
10 la »^ffTiTPlt ff (not in aocordanco with the 

invention) , n-butyl acrylate is used. 

In BXMIBSlLMl-2. (not in accordance with the 
invention}, 2-ethylhexyl acrylate is used. 

Impact addltivss are obtained which contain/ 
15 as in Example 1, a eroaslinked elastomeric core, 

obtained with yields greater than 98 %, consisting of: 
1) approximately 90 % by weight of a nucleus 
composed of an alJcyl acrylate/1, 4-butanediol diacrylat 
copolymer (I) and of 

20 2) approximately 10 % by weight of a covering 

composed of an alJcyl acrylata copolymer (II) identical 
to that used in 1/dialJcyl maleate, 

and a shell, made of poly (methyl methaerylate) , grafted 
onto the said oore and rapreo anting approximately 20 % 
25.. by weight of the impact additive. 

""Tit 1 (in accordance with the invention) 
1> Preparation of the oroaallafc ^d .l>H r , r »r( g 
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750 g o£ damln ralised water. 2.45 g of 
disodium phosphate and 0.41 g of aodium metabiaulphite 
in 7.59 ml of water art introdua d, after having 
degassed with nitrogen-, into the reactor described in 
Example 1, maintained at ambient temperature and with 
stirring, and then 100 g of aodium lauryl sulphate ar 
dieaolvod in this mixture as emulsifying agent. 

The temperature of the contents o£ the 
reactor is then brought to 57 «C and 117.5 g of n-octyl 
acrylate and 1.21 g of allyl methacrylate are than 
added simultaneously to the said contents, while 
maintaining this temperature. 

The temperature of the reactor is brought to 
63*C and 0.13 g of potassium persulphate in 2,67 al of 
15 water is then added to the reaction mixture. The 

reaction is then allowed to continue for 45 minutes, 
the temperature of the reactor is then brought to 80 »C 
end 353 g of n- butyl acrylate, 5.21 g of allyl 
methacrylate and 0.5 g of potassium persulphate in 
10.7 ml of water are then added simultaneously. 

The temperature of the reactor is maintained 
at 80° C for 1 hour. 

A croaslinfced elastomeric core is obta in ed, 
with a conversion of 99.9 %, consisting of 

1) 24.89 % by weight of a nuoleus composed of 
an n-oatyl acrylate/allyl methacrylate copolymer (I) 
end f 

2) 75.11 % by weight of a aovering composed 
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of an n-butyl acrylate/allyl methacrylate copolymer 
(II) . 

2) Grafting of the matfrvl in«th«arvlate onto 
the aroBBlinkad aliatomaric eora; . . 

118 g of methyl methacrylata are continuously 
added over one hour, with stirring/ to the reaction 
mixture obtained above maintained at 80 *C. 1.7 g of 
diisopropylbenzane hydroperoxide in 78 ml of water and 
0.42 g of sodium formaldehyde sulphoxylate in 9.58 ml 
of rater are also added at the same time . 

The contents of the reactor are maintained at 
80*C for 1.5 hours, after the beginning of the 
introduction of the methyl methacrylata, and 0.33 g of 
tert-butyl hydroperoxide and 0.08 g of sodium 
me tabi sulphite in 10 ml of water are added to the said 
contents. The reaction mixture is then maintained at 
80 9 for one hour. At the end Of this period, the 
contents of the reactor are cooled to ambient 
temperature and the grafted copolymer latex produced is 
coagulated in a saline solution acidified with 
concentrated sulphuric acid. The coagulated product is 
then filtered, washed and then dried to give a powder 
constituting the impact additive. 

The conversion of the methyl methacrylate 
during the grafting is quantitative. The impact 
additive contains a proportion of poly (methyl 
methacrylate) graft chains representing 19.83 % by 
weight f th additive and has viscosity in th 



molten state oor responding t a value equal to 
1750 m.g. o£ the torqu £ the Brabeader rh oai ter 
operating under the conditions defined ahov . 

Bfrnmpl n 2 (in. accordance With the invention) 
5 The preparation is carried out in a 2 -litre 

reaetor equipped with a stirring device and a 
temperature recorder and provided with a jacket through 
which passea a heat- transfer fluid for maintaining the 
temperature of the reactor. 

1} Preparation of the cro*«n^ e d •l.Mfrg g.- ^ 
core of she, «hw addifci, T », 

787.5 g of damineralised water, 2.56 g of 
disodium phosphate and 0,42 g of sodium metabisulphite 
in 7.98 ml of water are introduced, after having 
degassed with nitrogen, into the reactor described 
above maintained at ambient temperature and with 
stirring and then 105 g of sodium lauryl sulphate are 
dissolved in this mixture as emulsifying agent. 

The temperature of the contents o£ the 
reaetor are then brought to 57*C and 493.50 g of 
n-octyl acrylata and 3.38 g of allyl methacrylate are 
then added simultaneously to the said contents, while 
maintaining this temperature. 

The temperature of the reactor is brought to 
«3-C and 0.66 g of potassium persulphate in 14 ml of 
water is then added to the reaction mixture. The 
reaction is then allowed to c ntinue for 2 hours and 
then the temperatur « the reactor is br ught to 80 C. 
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The temperature of th re ctor la maintain d 
at 80 "C for 1 hour. A cross linked alas torn ric core is 
obtained, with a converei n of 98.95 %, consisting of 
an n-oatyl acrylate/allyl methacrylate copolymer (I) . 

This oor* contains, in moles, 1 % of allyl 
methacrylate. 

2) Qyaffclna of aethvl mafchacrvlate onto the 
croHBl inked elastomaric corex 

118 g of methyl methacrylate are continuously 
added over one hour* with stirring, to the reaction 
mixture obtained above maintained at 80 °C. 1.7 g of 
diiaopropylbenrene hydroperoxide in 78 ml of water and 
0.42 g of sodium formaldehyde sulphoxylate in 9.58 ml 
of water are also added at the same time. 

The contents of the reactor are maintained at 
80 °C for 1.5 hours, after the beginning of the 
introduction of the methyl methacrylate, and 0.33 g of 
tert -butyl hydroperoxide and 0.08 g of sodium 
metabisulphita in 10 ml of water are added to the said 
contents. The reaction mixture is then maintained at 
80* for one hour. At the end of this period, the 
contents of the reactor are cooled to ambient 
temperature and the grafted copolymer latex produoed is 
coagulated in a saline solution acidified with 
concentrated sulphuric acid. The coagulated product is 
then filtered, washed and then dried to give a powder 
constituting the impact additive. 

The conversion of the methyl methacrylate 
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during the grafting is 96.17 %. a. impact: additiv. 
contains a proportion of poly (a thyl a thaorylat } 
graft chaina rapraaanting 19 . 82 % by weight of th 
additiva and has a viscosity in the molten atate 
corroaponding to a valua aqual to 1300 g.m. of tha 
torque of tha Brabandar rheometer operating under the 
condition* definad above. 
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gglBaiatlga gf the crosnlinfc^ - l uat^r ^ 

10 core of rhm n dd/ .tj " » f 

First afeagg : Preparation of the seed. 
The preparation ia carried out in a 5 -litre 
raactor equipped with a stirrer, « temperature recordar 
and « jacket through which paas.a a heat-tranefer fluid 
for maintaining the temperature of the reactor. 

1/100 g of deaineralised water and 0.95 g of 
sodium hydrogencarbonate in 95 g of water are 
introduced, after having deg.a.ad with nitrogen, into 
this reactor maintained at ambient temperature and with 
atirring and then 4.75 g of sodium diootyl 
aulphoauccinate are dissolved in this mixture as 
emulsifying agent. 

The temperature of the contents of the 
reactor is then brought to 37 'C and, while maintaining 
this temperature, 119 g of n-octyl acryl.te and 2.36 g 
of 1,4-butanediol diacrylate are then added 
simultaneously to the said contents. 

Th temp ratur f th r actor is brought to 
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70*C and 2.62 g of potaaaiun p raulphat. , diaaolvd i a 
€5 g of water, ,r« addad to th r action mixture. 

After an inducti n tiaa of approximat ly 
10 minute., tha tamp.ra.ture riaea to 76«C. An 
5 emul.iftad COB5>OMd e£ ^ g e£ daa±aaralla d 

water, 0.66 g c f aodium hydrogencarbonat. in 66 g of 
water, 6.43 g of .odium dioctyl .ulpho.uccinate .a 
emulaifying agent, 1,071 g ef a . octyl acrylat# ^ 
23.05 g of 1,4-butanediol diacrylat. ia then added to 
0 the reactor over a period of two ho™.^* temperature 
ia maintained at 70-c during th. additica period. The 
temperature ia then increased to so-c and maintained 
for one hour. 

A croaalinxed elaatomerie aa.d, denoted by 
-•mul«ion(A)., is obtained, with a converaion of 59 %, 
con.iating of latex partiel.a with a diameter of 

0.130 /an. 

gtgond , nfrnge : Preparation of the core. 

preparation ia carried out in a 5-litre 
reactor equipped with a .tirrer, a temperature recorder 
and a Jachet .through which paaa.a a heat- transfer fluid 
for maintaining th. temperature of the reactor. 

An eaulaified premi* (B) i. prepared compoaed 
of 660 g of daminerali.ad water, 0.66 g of .odium 
hydrogencarbonat. in 66 g of water, 6.43 g of -aodi™ 
dioctyl aulphoauccinate aa eaulaifying agent, i, 07 l g 
of n-octyl acrylate and 23.05 g f 1,4-butan diol 
diacrylate. 



Th r actor being maintained, at room 
temperature and with stirring, 1,000 g of damin ralised 
water and 1 g £ sodium hydrogencarbonate in 100 g of 
water are introduced, after having degassed with 
nitrogen, and then 338.88 g of the emulsion £a| obtained 
during the first stage are dissolved in this mixture . 

The temperature of the contents of the 
reactor is then brought to 57*C and 120 g of the premix 
are then added, while maintaining this temperature. 

The temperature of the reaotor is brought to 
70 "C and 2.14 g of potassium persulphate, dissolved in 
65 g of water, are added to the reaction mixture. 

After an induction time of approximately 
10 minutes, the temperature rises to 76»C. 1,505 g of 
the premix are then added to the reactor over a 
period of 110 minutes. 5.95 g of diallyl aaleate are 
then added to the remaining 200 g of premix B and the 
combined mixture is added to the contents of the 
reactor, while still maintaining the temperature at 
70 °c, over a period of 10 minutes. 

The temperature is then increased to 90 *C and 
maintained for one hour. 

The elastomeric core is obtained, with a 
conversion of 99 %, consisting of latex particles with 
a Coulter diameter of 0.270 /tm. 
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2. Grafting of mflt-.^ yl mathaer vlate onto fch» 
groaalinlcfl(j ^1 »stomaric eor^ 

0.54 g of potassium persulphate, dissolved in 
30 g of water, is added; with, stirring, to the reaeti n 
5 mixture obtained above maintained at 70 °C. An 
emulsified mixture (C) , . composed of 200 g of 
demineralized water, 0.35 g of sodium hydrogencarbonate 
in 35 g of water, 1.34 g of sodium dioctyl 
sulphosucainate as emulsifying agent, 257 g of methyl 
10 methacrylate and 39.75 g of ethyl acrylate, is then 
O added continuously over 45 minutes. 

O On completion of this addition, the contents 

03 

m of the reaotor are maintained at 90 a C for one hour. At 

p the end of this period, the contents of the reactor are 

15 cooled to ambient temperature. 

O 

m A grafted copolymer latex is obtained, with a 

g conversion of 98.3 %, the mean particle diameter of 

g which is 0.285 /im. 

This latex is then coagulated in a calcium 
20 chloride solution. The coagulated product is then 

filtered, washed and then dried to give a powder which 
constitutes the impact additive. 

This additive has a viscosity in the molten 
state corresponding to a value equal to 890 m.^ of the 
25 Brabender rheometer torque operating under the 
conditions defined above. 



Bftf-Pll V Coot in accordance with th 

invention) 

The pr paration 4.3 carri d out according to 
the aama operating conditiona aa Sxample 10, use being 
3 made, for the preparation of the seed, of tha 

croaalinked alaatomaric core and for the shell grafted 
onto the aaid core, of the same reactanta (grafting and 
crosslinJcing agents, catalyate, amulaifiera, and the 
like) in identical amounts by weight, except that, for 
the preparation of the seed and of the crosslinked 
elastomer ic core, use is made of an amount by weight 
identical of 2-ethylhexyl acrylate in place of n- 
octylacrylate. 

A grafted copolymer latex is obtained, with a 
conversion of 99.1%, the mean particle diameter of which 
is 0.315 fin. 

This latex is then coagulated in a calcium 
chloride solution. The coagulated product is then 
filtered, washed and then dried to give a powder which 
constitutes the impact additive. 

This additive has a viscosity in the molten 
state corresponding to a value equal to 1,725 m.g. of 
the Brabender rhaometer torque operating under the 
conditions defined above. 

ffTfflBPlt 22 (not in accordance with the 

invention) 

Th pr paration ia carri d out according to 
the same operating conditions aa Example 10, uae being 
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made, for fch preparation of the a ed, of the 
oro^linJcd ela.tomeric cor, and for th .hell grafted 
onto the aai d core, of th aa»e reactanta (grafting « d 
croealinhing agante, catalyete, emul.ifiera, and the 
S like) in identical amounte by weight, except that, for 
the preparation of the aeed and of the cro.alinJcad 
•la.tomeric core, uae i. made of aa identio.l amount by 
wight of butyl aerylate in place of n-octyl aorylate 
•ad of an identical molar amount, with reapeot to the 
> butyl aerylate monomer, of 1,4-butanediol diacrylate. 

A grafted copolymer latex ia obtained, with a 
eonveraion of 98.6 %, the mean particle diameter of 
which ia 0,335 pm. 

Thia latex ia then coagulated in a oalcium 
chloride solution. The coagulated product ia then 
filtered, waahed and then dried to give a powder which 
conatitutea the impact additive. 

This additive haa a viscoaity in the molten 
-tate correaponding to . value egual to 1,725 m.g. of 
the Brabender rheometer torque operating under the 
conditions defined above. 

Preparation and characteristice of the ra«in 
coapoBitiona according to the invention: 

1. The deacription ia given below of the 
preparation of a PVCba.ed re-in compoaition and the 
4=P*ct strength characteri.tic. of teat apecimena 
»*xm£actur d from thia reain compoaition are given. 

Th preparati n ia carried out at 25«c, ± n a 
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mixer of the Papenmeir typ , of a camp alt ion 
containing (parts by w ight) i 

- 100 parts of a vinyl chloride homopolym r 
of K- value » 67, 

5 - 2.5 parts of la ad phosphite, 

- 1.5 parts of calcium stearate, 

- 6 parts of calcium carbonate/ 

- 4 parts of TiO a , 

- 1 part of a processing aid (Metablen P550, 
0 sold by the company Metablen B.V.), 

"0.2 part of 12 stearic acid/ 

- 0.3 part of Loxiol QSO (internal 
1-ubriaant) , 

■ 4 parts of polyethylene waxes (external 
lubricant) and, 

- x parts of an impact additive prepared 
according to one of Examples 1 to S, 

Prom the composition thus obtained, test 
specimens are prepared for carrying out the impact 
strength determination tests. 

To -prepare the test specimens for the Charpy 
impact tests, the PVC resin compositions resulting from 
the mixtures of the abovementioned ingredients are 
calendered at 175 *C for 6 minutes on a calender of the 
flchwanbenthan type and then moulded at 130 "C on a 
Derragon press, for 5 minutes under a pressure of 
200 bar, in the f rm f pan Is, the said panels being 
c led in th pr ss. 



The t st specimens are out out uoing a 
circular saw and than a notcher for th notched Charpy 
impact t sts, according to. BS standard 2782. 

Tha thickness -of tha test specimens/ the 
shape of which is that stipulated by the abovementioned 
standard, is 2.5 am. 

To prepare tha test specimens for the low- 
temperature impact strength test according to ISO 
standard 6603.2 1989 (?) , the resin composition dafin d 
above is mixed in a twin-screw extruder of tha Krauss- 
Maffei KMD 25 type, then introduced into a die, which 
makes it possible to obtain a strip with a thickness of 
1 mm, and then cut up into 7 cm x 7 cm squares. 

The results are combined in the tables below. 
Zn Table 1, tha source of the impact additive 
(example) and its content in the PVC resin composition 
as described above, in parts by weight per 100 parts by 
weight of tha said resin (phr) , have been shown in th 
"impact additive" column. The "Charpy impact" strength 
tests are carried out according to BS standard 2782 at 
a tempera tura of 23 * 1°C. Tha fracture energy is 
calculated by taking the mean of the ductile and 
brittle fracture energies. 

The low- temperature impact strength tests ar 
reported in Table 2. As in Table 1, the sourca-of the 
said impact additive and its content (phr) in the PVC 
r sin composition have bean shown in th "impact 
additiv * a lumn. 



In Tables 1 and 2, the compos it ions 9(c), 
10(c), 11(c), 12(c), 21(c) and 22(c) are not in 
accordance with the inv ntion. 

2. The preparation of a resin composition 
based on poly (butylene terephthalate) (PBT) ia 
described below and the impaat strength characteristics 
of test specimen* manufactured from this resin 
composition are given. 

The preparation is carried out at 25 9 C of a 
resin composition according to the invention containing 
(parts by weight) t 

- 80 parts of a poly (butylene terephthalate) 
homopolymer (C elan ax 1700A, sold by the company Hoechst 
Celanese) , 

- 20 parts of an impact additive prepared 
according to one of Examples 10 to 12. 

The mixture is dried for at least 10 hours 
under a vacuum of 1 bar at 80°C. 

This mixture is homogenised by extrusion on a 
Buss PR46 Xo-Zneader, followed by granulation of the 
rod obtained: ' The extrusion conditions are as follows: 



Ko-Kaoad«r - tamp«r«tur« o£ the laravi 230 # C 

teaparetur* sea* 1: 260*C 

twqparsture sob* 2i 2S0*C 

*P««*s 120 revolutions/ 

minute 

Bxtruder - temperature of th* scrawi 240 *C 

taapavatur sea It 240*C 

diet 230»c 
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■P** 4 ' 9* revolutions/ 

minufc* 

The teat apecimena for the Izod Impact t ata 
are prepared by injection, moulding the granulea 
5 obtained above on a Vieumat 5000 injection prees. Theae 
granules are dried for at lea.t 10 houra under a vacuum 
of 1 bar at 80 «C. Injection ia carried out under the 
following conditioner 

Injection temperature: 240 *C 
0 Injection ratet 10 % 

Injection pressures do bar 

Hold preaauret 50 bar 

Hold time i 20 aeconde 

Theae teat apecimena, the ahape and thickneaa 
of which are those deacribed in ISO standard 180, are 
then notched. 

The resulta obtained are preaented in the 
table below. In Table 3, the source of the impact 
additive (Example) baa been shown in the "impact 
additive- column. The fracture energy according to ISO 
standard 180 at. a temperature of 23 ± 1»C, calculated 
by taking the mean of the ductile and brittle fracturea 
with reapect to ten teat apecimena, has been reported 
in the "ambient temperature impact" column. The 
fracture energy according to ISO standard 180 at a 
temperature of -20 *C ± l»c, calculated by talcing the 
m an f the ductil and brittl fracturea with respect 
to ten test specimens, has been reported in the "cold 
impact" column. 
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3 . The preparation of a resin composition based 
on poly (1, l-difluoroethylylene) (PVDF) is described 
below and the impact strength characteristics of test 
specimens manufactured from this resin composition 
are given. 

The preparation is carried out at 25 °C of a resin 
composition according to the invention containing 
(parts by weight) : 

- 95 parts of a poly (1 , 1-dif luoroethylene) 
homopolymer (Kynar 1000, sold by the company ELF 
ATOCHEM S.A. ) , 

5 parts of an impact additive prepared 
according to Examples 10 and 12 . 

The mixture is homogenized by -extrusion on a Werner 
40, followed by granulation of the rod obtained. The 
extrusion conditions are as follows : 

- temperature zone 1 : 195 °C 

- temperature zone 2 : 230 °C 

- temperature zone 3 : 215 °C 
-.temperature zone 4 : 240 °C. 

The test specimens for the Izod impact and Charpy 
impact tests are prepared by injection moulding the 
granules obtained above on a Visumat 5000 injection 
press in the shape of sheet of 100 mm x 100 mm. 
These test specimens, the shape and thickness of 
which are those described in ISO standard 179 and ISO 
standard, are punched with tool. 
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The results obtained are presented in the table 4 . In 
this Table 4, the source of the impact additive 
(Example) has been shown/ in the "impact additive" 
column. The fracture energy according to ISO standard 
5 180 at a temperature of 23 °C ± 1°C, calculated by- 
taking the mean of the ductile and brittle fractures 
with respect to ten test specimens, has been reported 
in the "ambiant temperature impact IZOD" column. The 
fracture energy according to ISO standard 179 at a 
10 temperature of 23 °C ± 1°C, calculated by teking the 
mean of the ductile and brittle fractures with 
respect to ten test specimens, has been reported in 
the "ambient temperature impact CHARPY". 
The fracture energy according -to ISO standard 179 at 
15 a temperature of - 4 0°C ± 1°C, calculated by taking 
the mean of the ductile and brittle fractures with 
respect to ten test specimens, has been reported in 
the "cold impact, CHARPY" column. 



COMPOSITION 


IMPACT ADDXTXVZ 


CHARPY IMPACT 


Soare* 


Caatanfc 
(phr) 


Traatura 

(KT/lF) 


% of 
DBCTXUI 
Fx'auLux* 


1 


1 


7 


34.2 


60 




1 


7.5 


>52 


100 




3 


7 


48 


100 




3 


7.5 


>52 


100 


e 
o 


4 


7 


46.5 


100 


o 


4 


7.5 


>52 


100 


V 


2 


7 


43.1 


80 


o 

B 


2 


8 


52 


100 


s icj 


c 

9 


7 


15 .7 


0 


10 (o) 


6 


8 


48.6 


90 


11(a) 


7 


7 


12.4 


0 


12 (e) 


7 


7.5 


39 


70 


13 


8 


7 


15.2 


0 


14 


8 


7.5 


>51 


100 


15 


9 


7 


>43 


100 


16 


9 


7.5 


>52 


100 



TftFTiTF 1 
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COMPOSITION 


IMPACT ADDITIVE 


UJW-TKW? 
IMPi 


KRATUSX 

KCT 


gotura* 


Content 


of th» taah 

(la # C) 


rractur 
Snarly 

(In XJ/k*» 


17 


1 


6 ; • 


-10 


23.1 


-20 


19.5 


-30 


11.5 


-40 


9.1 


18 


3 


6 


-10 


22.6 


-20 


20.8 


-30 


5 


-40 


m 


19 


4 


6 


-10 


25.6 


-20 


19.6 


-30 


8.2 


-40 


2.4 


20 


5. 


6 


-10 


25.9 


-20 


19.3 


-30 


7.6 


-40 


4.6 


21(e) 


7 


6 


-10 


18 


-20 


17 


-30 


5.4 


-40 


2.5 


22 (c) 


5 


6 


-10 


22 


-20 


15 


-30 


5.1 


-40 


2.1 



Impact 
Additive 


Ambient temperature 
impact (k«T/m 2 ) 


Cold Impact 
(kJ/m 2 ) 


PBT * 


69, 3 


11, 3 


Example 10 


62 


16,1 


Example 11 


56, 8 


8,4 


Example 12 


74 


8,8 



Table 3° 



* Composition based on PBT (Without impact additive) 



Impact 
Additive 


Ambient temperature 
impact izod 
(ktf/m 2 ) 


Ambient 
temperature impact 
(kJ/m 2 ) 


Cold Impact, 
Charpy 
(kJ/m 2 ) 


PVDF * 


7,5 


8 


3,7 


Example 10 


62, 8 


78, 2 


15, 6 


Example 11 


49,3 


60, 3 


11,1 



Table 4 



Composition based on PVDF (Without impact additive) 
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From a review of the examples and the specification, 
it is clear that the core is of two types: with a 
covering composition and without a covering composition. 
When with a covering composition, said core contains 
above zero, preferably at least 5%, more preferably at 
least 10%, by weight of the covering composition, with 
the preferred maximum percentage being about 80% by 
weight. 

Also, the preceding examples can be repeated with 
similar success by substituting the generically or 
specifically described reactants and/or operating 
conditions of this invention for those used in the 
preceding examples. 

The entire disclosure of all applications, patents 
and publications, cited above and below, and of 
corresponding French 95/12706, are hereby incorporated by 
reference. 

From the foregoing description, one skilled in the 
art can easily ascertain the essential characteristics of 
this invention, and without departing from the spirit and 
scope thereof, can make various changes and modifications 
of the invention to adapt it to various usages and 
conditions . 

In this specification and the following claims, the 
expression "ranging from 7 to 9," e.g., from 5 to 12 and 
the like includes values x and y, e.g., 5 and 12. Also, 
the abbreviation M m.g." represents meter-gram (s) . 



